The Trivers-Willard hypothesis (TWH) predicts that a mother will treat a son or daughter differently depending on her ability to invest and the impact of her investment on offspring reproductive success. Although many studies have investigated the hypothesis, few have definitively supported or refuted it because of confounding factors or an inappropriate level of analysis. We studied maternal investment in sons and daughters in feral horses, Equus caballus, which meet the assumptions of the TWH with a minimum of confounding variables. Population level analyses revealed no differences in maternal behaviour towards sons and daughters. When we incorporated mare condition, we found that sons were more costly to mares in good condition, whereas daughters were more costly to mares in poor condition, although no differences in maternal behaviour were found. However, since the TWH makes predictions about individual mothers, we examined investment by mares who reared both a son and a daughter in different years of the study. Mares in good condition invested more in their sons in terms of maternal care patterns, costs to maternal body condition and costs to future reproduction. Conversely, mares in poor condition invested more in daughters. Therefore, with an appropriate level of analysis in a species in which confounding variables are minimal, the predictions of the Trivers-Willard hypothesis are supported.
The Trivers-Willard hypothesis (TWH) predicts that a mother will treat a son or daughter differently depending on her ability to invest and the impact of her investment on offspring reproductive success. Although many studies have investigated the hypothesis, few have definitively supported or refuted it because of confounding factors or an inappropriate level of analysis. We studied maternal investment in sons and daughters in feral horses, Equus caballus, which meet the assumptions of the TWH with a minimum of confounding variables. Population level analyses revealed no differences in maternal behaviour towards sons and daughters. When we incorporated mare condition, we found that sons were more costly to mares in good condition, whereas daughters were more costly to mares in poor condition, although no differences in maternal behaviour were found. However, since the TWH makes predictions about individual mothers, we examined investment by mares who reared both a son and a daughter in different years of the study. Mares in good condition invested more in their sons in terms of maternal care patterns, costs to maternal body condition and costs to future reproduction. Conversely, mares in poor condition invested more in daughters. Therefore, with an appropriate level of analysis in a species in which confounding variables are minimal, the predictions of the Trivers-Willard hypothesis are supported.
 2000 The Association for the Study of Animal Behaviour
Mothers should invest in their offspring so as to increase their own reproductive success (Trivers 1972; Trivers & Willard 1973; Maynard Smith 1980) . Maternal investment is defined as any investment by the parent in an individual offspring that increases that offspring's chance of surviving (and hence its reproductive success) at the cost of the parent's ability to invest in other offspring (Trivers 1972) . Therefore, by definition, maternal investment includes maternal input or maternal care patterns and maternal costs incurred immediately (such as loss of condition) as well as costs to future reproduction. Studies of maternal investment need to consider all these elements (Evans 1990; Clutton-Brock 1991) .
The hypothesis most tested concerns sex-biased maternal investment, specifically that in polygynous species, mothers in good condition (i.e. that have more to invest) should produce more sons and mothers in poor condition should produce more daughters (Trivers & Willard 1973) . The Trivers-Willard hypothesis (TWH) relies on three assumptions: that (1) the condition of young at the end of the period of parental investment tends to be correlated with the condition of the mother during parental investment; (2) these differences in the condition of young endure into adulthood; and (3) adult males benefit more from good condition than adult females. Trivers & Willard (1973) extended their hypothesis to maternal investment such that females in good condition should invest more in sons and females in poor condition should invest more in daughters.
Previous studies have mainly tested whether mothers invest more in sons than daughters and have found conflicting results (e.g. invest more in sons: Duncan et al. 1984; Hogg et al. 1992; Birgersson & Ekvall 1997; no differential investment: Green & Rothstein 1991; Smiseth & Lorentsen 1995; Lunn & Arnould 1997) . Such conflicting findings may be the result of the influence of several confounding variables.
(1) Level of analysis. The majority of studies have tested whether mothers invest more in sons than daughters on a population level. The TWH, however, predicts that individual females will invest differently in sons and daughters depending on their ability to invest. Therefore, in some circumstances daughters will be favoured over sons. Furthermore, maternal investment may vary more
